Maintenance and characterization of spontaneous contraction rhythm in cultured cardiac myocytes fused with cardiac fibroblasts.
Cardiomyocytes (CMs) fuse with various cells including endothelial cells, cardiac fibroblasts (CFs). In addition, recent studies have shown that stem cells fuse spontaneously with cells remaining in the damaged tissues, and restore tissue functions after myocardial infarction. In this study, we investigated whether cultured cardiomyocytes fused with proliferative cardiac fibroblasts maintained the phenotype of functional myocytes by analyzing the spontaneous contraction rhythm after fusion with CFs lacking a beating capability. CMs and CFs cultured for 4 days in vitro were used in this study. The fusion of cultured CMs and CFs was achieved with polyethylene glycol (PEG) and hemagglutinating virus of Japan (HVJ). Analyses of CMs fused with CFs by using either PEG or HVJ to imitate spontaneous fusion in vivo demonstrated that CMs and CFs actually fused together and fused cells expressed lineage marker proteins of both CMs and CFs. In addition, fused cells reentered the G2-M phase of the cell cycle. Furthermore, fused cells retained the spontaneous contraction activity. The present study demonstrated that CMs fused with proliferative CFs showed the phenotype of both CMs and CFs and spontaneous rhythmic contraction.